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At Mount Royal Special Hospital for the 
Aged, Melbourne, many elderly patients pre-
sent with flexion deformities of the knees and 
hips which make walking either extremely 
difficult or impossible. The problem has been 
to evolve a method of straightening the knees 
and hips of these people, taking into con-
sideration their age and accompanying 
debility. 
The patients were first given general mobil-
izing exercises to all joints of the body, with 
special emphasis on the knee and hip joints. 
After lengthy treatment it was found that 
general mobilizing exercises in nearly all 
cases effectively straightened and mobilized 
the hip joint but had little or no effect on 
the knee joint. 
Plaster wedging to straighten the knee 
was tried, accompanied by mobilizing exer-
cises for the hips. The patient's leg was en-
cased in a plaster cast from ankle to groin, 
with a slit behind the knee joint for the intro-
duction of wedges to straighten the leg 
gradually. 
The two main disadvantages of this method 
were the weight of the plaster and the hinging 
of the splint over the knee-cap. 
Pressure sores were liable to, and generally 
did, develop over the knee-cap, due to pres-
sure increase at this point as the plaster was 
straightened. The approximate weight of the 
plaster was 9 lb. which was heavier than the 
average female patient could tolerate, and, 
with this weight, no retraining of walking 
was possible. 
To overcome the problem of pressure sores, 
hinges were incorporated into the plaster at 
either side of the knee joint and on the same 
plane. This moved the hinging of the plaster 
from over the knee-cap to the sides of the 
joint. An oval hole was cut around the knee-
cap to prevent any pressure at that point. 
Because of the nature of wedging, the knees 
were straightened several centimetres each 
time a new wedge was introduced, often caus-
ing pain to the patient. In order to make 
the correction finer and less painful to the 
patient, a turnbuckle screw was tried in place 
of the wedges and found to be very efficient. 
The splint now consisted of two "sleeves", 
above and below the knee, joined at either 
side by hinges and at the back by a turn-
buckle screw. This method relieved pressure 
over the knee-cap, and gave finely graduated 
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correction, but there was still the problem 
of weight, as well as the minor ones of the 
plaster cracking, becoming soft, or being 
damaged, especially by the hinges breaking 
through. 
Fibre-glass was substituted for plaster be-
cause of its lightness and strength. The basic 
plan of the splint remained the same, with 
hinges at either side and a turnbuckle screw 
to replace the wedges. 
Manufacture of the Splint 
Use of an inner layer of 14-inch foam 
rubber sheet allows the fibre-glass or resin 
to be applied directly to the leg. The heat 
produced by the resin as it dries would, with-
out this protection, contraindicate direct ap-
plication. Generally, a "negative" and "posi-
tive" of the leg have to be made before fibre-
glass can be used. The working table, on 
which the patient is laid, as well as the 
patient's unaffected leg and any clothing liable 
to come into contact with the fibre-glass must 
be protected by paper and mackintoshes. A 
length of "Tubegauz," tubular gauze bandage, 
is then passed over the leg to cover it from the 
toes to the highest possible point. Sheet 
rubber is cut to size and attached firmly 
around the leg in two pieces, one around the 
thigh, the other between the knee and the 
ankle. Further small square pieces are then 
placed directly above and below the knee as 
the splint may tend to press at these points, 
and another piece is used to cover the knee 
completely. Joins are made on the lateral 
side of the limb; the rubber is held in place 
with adhesive tape. Rolls of cellophane paper 
are bandaged over the rubber to prevent any 
resin passing through to the rubber and on 
to the leg. 
Two more layers of tubular bandage are 
put on as before. The hinges and turnbuckle 
screw are then bandaged into place with 
strips of lieno, care being taken that the screw 
is in correct alignment as far as the deformity 
will allow and that the hinges are in the same 
plane as the knee joint. Finally, two further 
layers of "Tubegauz" are drawn over the leg 
and the patient turned into prone. The stock-
ing is then cut alongside the screw and the 
two edges drawn neatly together underneath 
it. The screw is covered with cellophane 
paper to prevent any resin adhering to it. 
In the next stage the resin is poured by 
one operator, while a second, wearing rubber 
gloves, rubs it evenly into the gauze ban-
dages from the top of the thigh to just above 
the ankle. About one pint of R.F. Boatshed 
Resin No. 1 is used, mixed with a few drops 
of Polyester colouring. About one ounce of 
activator is added immediately before pour-
ing. The time of setting varies with the room 
temperature and in the colder weather can 
be speeded up with the application of hot 
air or radiant heat. At it sets, the resin itself 
becomes very hot but the rubber prevents the 
patient from burns or discomfort. 
When the preparation is quite dry and 
hard, the top and bottom edges are 
straightened with a hacksaw, a split is made 
in it at the back of the knee joint, and a 
wedge-shaped piece is taken from over the 
knee-cap. The rubber covering the knee is 
removed. 
A further layer of resin may be added to 
the splint to give a smooth shiny surface. The 
application of the splint takes from two and a 
half to three hours. 
At regular intervals the turnbuckle screw 
is lengthened and the knee straightened with-
out great discomfort. The time taken to cor-
rect the knee flexion to a degree that walking 
is possible varies with the degree of deformity 
and the temperament of the patient, but as 
soon as this point is reached, the patient may 
commence walking in the splint while further 
correction continues. The splint may be worn 
for six months before it becomes necessary 
to replace it. When removing the splint, a 
hacksaw or plaster shears are used to split it 
longitudinally. If at any time the splint 
should become uncomfortable, small holes 
may be cut at appropriate spots and the under-
lying rubber removed to ease pressure. The 
screw may be lengthened each day to the 
maximum the patient can tolerate, to give a 
prolonged stretch to the underlying tissues 
behind the knee, and shortened again at night 
to allow rest. 
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Case 1. Mrs. X, 69 years, was admitted with a 
diagnosis of rheumatoid arthritis. Flexion defor-
mities of her knees had prevented her from walking 
at all during the previous six months. Her hips, 
elbows and shoulders were quite mobile but there 
was limitation of flexion of the metacarpo-
phalangeal and interphalangeal joints, that in the 
right hand being worse than in the left. The range 
of movement of the knees was limited both in 
flexion and extension; that for the right knee was 
from 73° m flexion to 115° in extension, and for 
the left knee from 70° to 130°. 
One week after admission a fibre-glass splint was 
applied to the right leg. Exercises were given 
to the left leg to encourage extension. Mrs. X 
was then able to walk with two four-point sticks 
using a foui-point gait. The splint was removed 
after eleven weeks, and a new one applied about 
one month later. After a further seven weeks, the 
second splint was removed prior to her discharge, 
when extension of the left knee was 157°, and that 
of the right 150°. 
Case 2. Miss Y was also admitted with a diag-
nosis of rheumatoid arthritis. At this time she had 
115° extension of her left knee, and 98° extension 
of her right knee. 
The first fibre-glass splint was applied to her left 
leg, and was removed one month later when the 
right leg was splinted. This splint was worn for 
two months, when it was replaced by a second one, 
also worn for two months. The third and final 
splint on her right leg was worn for three months. 
Eighteen months after admission, she had 134° 
extension of her left knee, and 144° of her right. 
She could walk short distances with the assistance 
of a single point stick. 
Summary 
By using a turnbuckle screw, the degree of 
correction applied is considerably finer than 
when wedging is used. It can therefore be 
carried out more gradually, and is less painful 
to the patient. The skin, being well protected, 
remains in good condition and this is of im-
portance when treating elderly people whose 
skin breaks down easily. The splint is light 
and strong and is easily removed. 
Good results are being obtained from these 
splints and as experimentation is still being 
carried out, it is hoped that there will be 
further improvements. 
